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The burden of stroke and dementia 

Dementia and stroke are two of the largest contributors to the global burden of disease. In Australia, 

the prevalence of dementia is projected to increase more than four-fold in the next four decades, 

from 245,400 people in 2009 to 1.13 million people by 2050 [1]. An estimated 1300 new cases of 

dementia are diagnosed each week in Australia. Worldwide, current dementia prevalence of 35 

million is predicted to double every 20 years: an expected 66 million in 2030, 115 million in 2050 

[2]. In Australia, 1 in 6 people will suffer a stroke in their lifetime, with global average of 15 

million people stroke victims, killing 5 million and disabling another 5 million [3]. 

 

The association between stroke and dementia 

Stroke is known to be a strong risk factor for the development of AD: a history of stroke doubles 

the risk of incident dementia in the older population [4]. In a recent meta-analysis [5], the authors 

found that after study methods and case mix were taken into account, reported estimates of the 

prevalence of dementia were consistent: 10% of patients had dementia before first stroke, 10% 

developed new dementia in the first few months after first stroke and 35% had dementia after 

recurrent stroke. At 5 years post-stroke, 30-50% of patients are demented [4, 5]. The strong 

association of post-stroke dementia with multiple strokes highlights the central causal role of stroke 

itself, as does the prognostic value of other stroke characteristics. There is no doubt that vascular 

risk factors are associated with dementia: data from several studies suggest that exposure to 

vascular risk factors in midlife increases the risk of dementia [6-8]. Whether these risk factors also 

affect structural brain aging and cognitive performance in non-demented individuals, however, 

remains unclear. 

 

So how does stroke cause dementia? Every stroke is different, affecting different parts of the brain 

and hence different cognitive functions. Isolated cognitive deficits following stroke (e.g., aphasia, 

neglect) do not of themselves constitute dementia; rather they fall under the umbrella of vascular 

cognitive impairment. While both vascular dementia (VaD) and AD can occur alone, they are often 

associated. Pure vascular dementia is usually defined as due to cerebrovascular disease without 

other pathologies (using the AD staging system: “neuritic Braak stages 1.2-1.6”). Its prevalence in 

autopsy series is very variable, ranging from less than one percent to almost 60%  (mean 8-15% in 

Western series, 22-35% in Japan) [9]. 

 

The great majority of patients in post-mortem studies have mixed pathologies: evidence of AD plus 

some vascular changes. In a 2009 population-based Cambridge over-75s cohort, 80% of demented 

patients had vascular pathology, and around 70% had AD pathology, with the majority of them 

mixed [10]. Individuals with both pathologies also appear to be more cognitively impaired than 

those with only one of the two. In the Nun Study (a famous longitudinal study following a group of 

women over decades), the authors found that AD patients with strokes had poorer cognitive 

function than those without [11-13]. 

 

Incident stroke worsens cognition in AD brains 

In patients with established AD, the superimposition of stroke is associated with greater cognitive 

decline and worse prognosis. While it is known that there is significant overlap between risk factors 

for stroke and dementia, the contributions of arterial disease and cerebral hypoperfusion are not 

fully understood. In the Baltimore Longitudinal Study of Aging, the authors found that the presence 

of intracranial but not coronary or aortic atherosclerosis significantly increased the odds of 

dementia, independent of cerebral infarction [14]. Many of the risk factors for AD and stroke are 

the same, with the co-existence of risk factors – e.g., diabetes plus APOE ε4 homozygosity – being 

particularly additive. 
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Investigators from the Leukoaraiosis and Disability (LADIS) study found that incident lacunar 

infarcts on MRI are associated with a steeper rate of decline in executive functions and 

psychomotor speed, and when associated with white matter lesions (WML: chronic white matter 

ischaemic change or leukoariosis),  lacunes determine longitudinal cognitive impairment [15]. In 

addition, they reported that the combination of atrophy in the medial temporal lobes and WML 

increased the risk of global cognitive impairment [16]. 

 

Stroke and amyloid: a potential association? 

One potential mechanism for the association between stroke and dementia is amyloid. There are 

many theories for the pathogenesis of amyloid deposition, but a vascular theory suggests that a 

combination of cerebral hypoperfusion, together with the culmination of vascular pathology and 

senescence, leads to a neuroglial energy crisis, neuronal damage, cognitive damage and ultimately 

AD [17]. There is also evidence that the ischaemic cascade of stroke triggers amyloid deposition.  

Our understanding of the incidence on in-vivo amyloid has been enhanced with the advent of 

amyloid PET imaging. A breakthrough by Klunk and colleagues [18, 19] has enabled the imaging 

of amyloid plaques in neuronal tissue through the use of PiB and PET scanning, and studies 

investigating amyloid and cognitive changes following stroke are underway [20, 21]. PiB-PET 

enables antemortem imaging and quantification of amyloid deposition in the human brain [18, 19].  

It is a carbon-11-labeled derivative of the thioflavin-T amyloid dye with excellent β-amyloid 

binding affinity and specificity [18, 19].  Antemortem PiB PET patterns of retention correlate well 

with amyloid deposition on post-mortem studies [22]. Early findings from our group suggest that 

there is a slightly increased number of stroke patients with positive amyloid imaging when 

compared to healthy community controls, but these data require confirmation [23]. 

 

Apolipoprotein E (ApoE) is a glycoprotein responsible for lipid transport in the brain and other 

organs. It exists in three isoforms (ε2, ε3 and ε4) encoded by three alleles (ε2, ε3,and ε4) on 

chromosome 19 [24].  It confers considerable difference in terms of function and associated risk of 

disease. The ε4 allele was found to be a significant genetic risk factor in the development of 

sporadic AD [25]. A single ε4 allele increases the risk of AD approximately 3 times while two 

alleles confer up to 12 times the risk compared to non-carriers. It also increases the risk of vascular 

disease. As a result of impaired cholesterol transport and metabolism, both APOE ε2 and APOE ε4 

accelerate atherogenesis. There is now evidence that APOE genotype is related to progression of 

chronic ischaemic white matter lesion load, as well as being associated with increased hippocampal 

atrophy [26, 27] 

 

Vascular risk factors 

In the North American Atherosclerosis Risk in Communities (ARIC) MRI study involving 1130 

participants, Knopman et al. reported that vascular risk factors diabetes, hypertension, a history of 

stroke, and APOE ε4 genotype all independently contributed to cognitive decline in late middle age 

and early elderly years [28]. In a further study, the ARIC investigators found that both increased 

brain atrophy and evidence of stroke or ischaemic changes were driven by altered blood sugar and 

blood pressure control beginning in midlife [29]. 

 

Conclusion 

With the aging of the baby-boomer generation, dementia has been identified as the greatest 

potential burden on health systems in most high-income nations [30]. A large proportion of these 

patients will have associated or superadded Alzheimer’s pathology. These patients are therefore at 

high-risk cohort requiring urgent intervention to prevent increasing dependence and disability. It is 

important that we develop techniques to identify who will dement. We envisage a time when 

patients presenting with their first-ever stroke will be stratified into low- and high-risk categories, 

and their subsequent treatment will reflect this. 
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